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Abstract 

The purpose of this study was to explore pre-service and in-service mathematics teachers' analyses of student 
learning in a video case of mathematics instruction via an online learning forum. The study was conducted in the 
context of three different mathematics methods courses in a 4-year college in the Midwestern United States. 
Twenty-six students (19 undergraduate and 7 master’s students] participated in the study. As a course assign¬ 
ment, the participants were asked to watch and discuss a video case of mathematics instruction. During the 
discussions, the instructor and participants posted 57 online messages in total. To analyze the data, the content 
analysis technique was employed. As the initial coding framework, National Council of Teacher of Mathematics 
[NCTM] Process Standards including problem solving, reasoning and proof, communication, connections, and 
representation were selected. The analysis of the data revealed that effective student participation, the impor¬ 
tance of communication among the students as well as between the students and their teacher, the necessity of 
using connections among mathematical ideas, use of manipulative, using what students have already learned 
in a new situation, and building knowledge through problem solving were identified as evidence of mathematics 
learning by the participants. 
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Case studies have long been employed in teach¬ 
ing in several disciplines such as law, medical ed¬ 
ucation, business, and management (Masingila & 
Doerr, 2002; Shulman, 1992; Sowder, 2007). Their 
use in teacher education is also not new (Merseth, 


1999) although it became more common in past de¬ 
cades (Darling-Hammond & Hammerness, 2002; 
Merseth, 1996). Shulman defines case methods as 
“.. .the methods of pedagogy employed in conjunc¬ 
tion with teaching cases” (p. 19). What makes a case 


* This paper was revised after being presented at 6th International Computer and Instructional Technologies 
Symposium, Gaziantep, Turkey, 4-6 October 2012. 

a Aslihan 0SMAN0GLU. Ph.D., is currently an assistant professor at the Department of Elementary Education. 
Correspondence: Assist. Prof. Aslihan OSMANOGLU, Trakya University, Faculty of Education, Department of 
Elementary Education, Edirne, Turkey. E-mail: aslihanosmanoglu0trakya.edu.tr Phone: +90 284 212 0808. 

b Yusuf K0C, Ph.D., is currently an associate professor at the Department of Elementary Education. Contact: 
Assoc. Prof. Yusuf KOQ, Gaziantep University, Faculty of Education, Department of Elementary Education, 
Gaziantep, Turkey. E-mail: kocyusuf0gmail.com 

c Mine I5IKSAL, Ph.D., is currently an associate professor at the Department of Elementary Education. 
Contact: Assoc. Prof. Mine I5IKSAL, Middle East Technical University, Faculty of Education, Department of 
Elementary Education, Ankara, Turkey. E-mail: misiksal0metu.edu.tr 


EDUCATIONAL SCIENCES: THEORY & PRACTICE 


is the knowledge it represents, and the instructive 
power of a case lies in its structure, purpose, and 
content (Merseth, 1996). Teaching cases are con¬ 
structed to be used in teacher education and they 
describe teaching (Sykes & Bird, 1992). They are 
opportunities for reflection, and understanding teach¬ 
ing (Merseth, 1996). In other words, cases are seen as 
a way of learning as they describe teaching, and help 
teachers with reflecting on teaching. Either they are 
text-based cases, video-based cases, or multimedia 
cases; cases are seen as a way of learning as they help 
teachers with reflecting on teaching. 

There are several studies in the literature on the use 
of cases in teacher education. Some of these stud¬ 
ies indicate that cases allow both pre-service and 
in-service teachers to reflect on student thinking 
and learning (Masingila & Doerr, 2002), and they 
are expected to prompt discussion and collabo¬ 
rative reflection (Arellano et al., 2001; McGraw, 
Lynch, Koc, Budak, & Brown, 2007; Shulman, 
1992). Among these studies, Van Es and Sheriffs 
(2010) study investigated teachers’ attention to 
student thinking, and revealed how teachers were 
developed professionally through the video clubs. 
This study suggested that through the video club 
engagement, teachers started to focus more on 
students’ mathematical thinking. In another study 
(Koc, Peker, & Osmanoglu, 2009), pre-service and 
in-service teachers with the inclusion of the video 
case teacher reflected on a video case through on¬ 
line discussions. In that study, Koc et al. concluded 
that student understanding was among the most 
discussed topics, and collective engagement of 
both pre-service and in-service teachers provided 
a strong support for professional development of 
teachers. In another study (Osmanoglu, Isiksal, & 
Koc, 2012) it was found out that when pre-service 
teachers are provided with an environment to an¬ 
alyze real mathematics classroom videos through 
online discussions, they can reflect on several issues 
related to students and to their learning. Masingila 
and Doerr’s (2002) study also contributed to the 
research on the effectiveness of the use of cases in 
teacher education. The study findings indicated 
that multimedia case study promoted the reflection 
among prospective teachers, and opportunities for 
pre-service teachers to reflect on student thinking 
via analyzing expert teachers’ lessons are needed 
for the development of the teachers. In Stockero’s 
(2008) study, the researcher investigated how the 
use of video cases develops habits of reflection in 
pre-service mathematics teachers. The researcher 
examined the changes in participants’ reflection 
as they analyzed the classroom interactions in the 
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videos in terms of instructional decisions and stu¬ 
dent thinking. He concluded that via the use of vid¬ 
eo-case curriculum, the prospective mathematics 
teachers reflected more, they started to consider 
alternative instructional moves to improve student 
understanding, and they focused more on student 
thinking. In sum, research studies conducted with 
pre-service or in-service teachers indicated that the 
use of cases in teacher education allows teachers to 
analyze and reflect on student thinking (Masingila 
& Doerr, 2002). 

Computer-Mediated Communication and On¬ 
line Discussions 

As mentioned above, some of the studies in the 
literature on the use of cases in teacher education 
employed online discussions for teacher develop¬ 
ment. Discussion forum is one of the communica¬ 
tion tools in computer-mediated communication 
(CMC) (Herring, 2001). CMC is an alternative to 
traditional communication in which people com¬ 
municate through computers in anywhere and any¬ 
time in order to share and build new ideas, knowl¬ 
edge, and skills (Harasim, Hiltz, Teles, & Turoff, 
1995). In discussion forums, people post email 
messages on discussion lists, and asynchronously 
comment on each other s messages. The asynchro¬ 
nous discussion is advantageous in the sense that it 
does not asks people to be online at the same time, 
and also gives more time to think (Connor, 2003; 
Harasim et al.). 

Recent developments in information technology 
have deeply influenced the traditions of education¬ 
al sciences. The use of CMC in educational settings 
has especially impacted on teaching and learning. 
There is evidence that CMC has the potential to 
promote learning (Ellis, Calvo, Levy, & Tan, 2004; 
Machtmes & Ashmer, 2000; Rosse, 2006). As a con¬ 
sequence of widespread use of information tech¬ 
nologies in formal educational contexts, CMC has 
become an important teaching and learning tool 
in higher education (Barab, MaKinster, Moore, & 
Cunningham, 2001; Ellis, et al., 2004; Hara, Bonk, 
& Angeli, 2000; Hiltz, 1997). The present study aims 
to bring both pre-service and in-service teachers 
together to discuss an online video case via an on¬ 
line professional development forum. The video 
case was used as a reflection and professional devel¬ 
opment tool. It may serve as a venue for teachers to 
improve their knowledge on student learning and 
assessment. Thus, the findings of this study might 
shed light into how teachers identify evidences of 
student learning when they watch a video from a 
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mathematics classroom and discuss it online. This 
particular characteristic of the study is unique since 
there are only few studies on what teachers learn 
from hypermedia case-based teaching (Boling, 
2007). Furthermore, Ellis, et al. underline that more 
evidence is needed on the contribution of commu¬ 
nication technologies to learning through discus¬ 
sion. Similarly, Llinares and Vails (2010) suggest 
that more research employing new communication 
tools other than face-to-face instruction should be 
conducted to understand how teaching skills are 
developed. As a case of utilizing communication 
technologies on teaching and learning, the present 
study sets up an online professional development 
context where teachers investigate learning of mid¬ 
dle school students in a mathematics classroom. 

Lloyd (1999) underlines that via collaborative analy¬ 
sis, teachers can face and develop multiple perspec¬ 
tives on teaching and learning, and “...may learn to 
more carefully observe and listen to students, and 
as a result, expand their conceptions of students 
and how they learn mathematics” (p. 250). In an¬ 
other study (McGraw et al., 2007), the authors con¬ 
cluded that collaborative reflection within a group 
composed of members with diverse backgrounds 
brings rich and critical discussions of teaching and 
learning. Similarly the present study brings pre-ser¬ 
vice and in-service teachers together, and creates an 
environment for collaborative reflection. 

Purpose 

The purpose of this study was to explore pre-ser¬ 
vice and in-service mathematics teachers’ analyses 
of student learning in a video case of mathematics 
instruction via an online learning forum. More 
specifically, our aim was to investigate how the par¬ 
ticipants identified evidences of student learning as 
they reflected on a video of a seventh grade mathe¬ 
matics classroom. The following research questions 
guided our study: 

1) What types of evidence regarding student learn¬ 
ing of mathematics did pre-service and in-service 
teachers identify during an online discussion of a 
video case of mathematics instruction? 

2) How pre-service and in-service mathematics 
teachers differ with respect to the types of evidence 
they identified in the video case? 


Method 

Participants 

This study was conducted in the context of a math¬ 
ematics methods course in a 4-year college in the 
Midwestern United States. A total of 26 pre-ser¬ 
vice and in-service mathematics teachers partic¬ 
ipated into the study. Among all the participants, 
19 of them were pre-service teachers and 7 were 
in-service teachers. The pre-service teachers were 
taking content and pedagogy courses with a field 
experience component in their third year of study; 
so, they would be doing their student teaching the 
following year. The in-service teachers were teach¬ 
ing mathematics in local public schools. They were 
masters’ students in the college where the study was 
conducted. 

The Course 

The participants were enrolled in a mathematics 
teaching methods course where the second au¬ 
thor was the course instructor. The purpose of the 
course was to help the students teach mathematics 
for understanding. The readings and classroom 
discussions were centered on how to promote 
mathematical understanding. In addition to vari¬ 
ous in-class activities, there were online activities 
embedded into the classroom tasks. One of these 
was to engaging in online discussion of a video case 
of mathematics instruction. The pre-service and 
in-service teachers were asked to view the video of 
a seventh grade mathematics classroom and engage 
in a week long online asynchronous discussion by 
posting a minimum of two messages. The main 
purpose of the case discussion was to reflect on 
student learning; more specifically, to explore and 
reflect on possible evidence of learning occurred in 
the video case classroom. The participants engaged 
in the case discussions in different groups. While 
pre-service teachers were together, the in-service 
teachers were placed in another group. The instruc¬ 
tor moderated the online discussions by following 
the participants’ messages and encouraging them 
to engage in the discussion of the video case. More 
specifically, the instructor encouraged the students 
to respond to each other, rather than posting a new 
topic each time. Enhancing peer interaction in on¬ 
line discussions was a goal of the online element of 
the course. Sample instructor messages are provid¬ 
ed in table 1. 


1297 





EDUCATIONAL SCIENCES: THEORY & PRACTICE 


Table 1. 

Sample Instructor Messages 
Messages 

Right...Perhaps, we should look at student works to collect some evidences of student learning... 

Jessica, you wrote, “I know why she chose to video tape this class.” 

What would happen if she chose a non-honors class? 

“I think it is hard for an observer to determine whether learning occurred, especially not knowing the children” 

I think Jean’s above statement is really important.... 

We must know our students to understand their learning...But, how are we going to know them? 

“Knowing students” always reminds me of understanding students’ thinking...For example, if I know how my students would 
solve a math problem, I can say that I know some about my students... 

What do you think? 


The Video Watched 

In the present study, the participants viewed a vid¬ 
eo case of a seventh grade mathematics classroom. 
Ms. Judy, the teacher, was teaching mathematics in 
middle schools for about 8 years. Ms. Judy was en¬ 
thusiastic about improving her professional knowl¬ 
edge of teaching and she was actively participating 
in various in-service training programs. At the time 
of the video recording, she was involved in a teach¬ 
er development project, a joint venture of the local 
university and the local school district. 

The purpose of the video lesson was to help seventh 
grade students write and solve two-step algebra¬ 
ic equations through multiple representations. At 
the beginning of the lesson, the teacher introduced 
variables and expressions, and explained how to 
represent them using algebraic methods. Students 
modeled a word problem that would represent a 
given equation. At the end of the lesson, they were 
given the opportunity to explore relationships be¬ 
tween numbers and variables, and understand what 
algebraic symbols mean. 

Coding Framework 

To create our coding framework, we employed Na¬ 
tional Council of Teacher of Mathematics [NCTM] 
Process Standards including problem solving, rea¬ 
soning and proof, communication, connections, and 
representation. We selected these standards as they 
are believed to be in the core of teaching mathemat¬ 
ics for student understanding (NCTM, 2000). 

The five NCTM process standards has been our ini¬ 
tial coding schema. Later on, we refined our coding 
schema to represent more details of the discourse. 
To ensure coding reliability, as a team, we tried dif¬ 
ferent procedures. First, we individually coded the 
entire data and we came up with about 70% match 
across our codings. After individual coding, we 
narrowed some codes while we added new ones 
in order to increase the percentage of the units 
matched. More specifically, we added using manip¬ 


ulative and engagement categories to our schema 
as they emerged in the data, and we eliminated the 
reasoning and proof category as there was no refer¬ 
ence to this theme. We coded the entire data set in 
a two-way conference by going over messages, and 
sharing and discussing our coding with each other. 
Finally, we reached an 80% agreement. At the end, 
we came up with 6 codes or activities as indications 
of mathematical learning: problem solving, commu¬ 
nicating, building connections, using representations, 
using manipulative, and engagement. The final codes 
with their descriptions are presented in table 2. 

Data Analysis 

In order to investigate how the participants identi¬ 
fied evidences of student learning as they reflected 
on a video of a seventh grade mathematics class¬ 
room, we employed content analysis technique 
(Neuendorf, 2002). The data of this study consisted 
of participants’ responses to a video case of 7 th grade 
mathematics lesson on algebraic equations. The fo¬ 
cus of the data analysis was the 49 messages sent 
by the participants during the online discussions. 
More specifically, case discussions of 26 partici¬ 
pants throughout online forum discussions were 
examined in detail to make sense of the data. 

The participants posted their messages online via 
a teacher professional development discussion 
forum. The postings were downloaded and cate¬ 
gorized by participants’ names. We selected entire 
messages sent by participants as our unit of analysis 
since messages sent by the participants mostly in¬ 
cluded more than a single idea which were general¬ 
ly intertwined. In a message, there was usually more 
than one theme. 

Results 

The analysis of the data indicates that the instructor 
and participants posted 57 online messages in total 
during the online discussions. Among these mes¬ 
sages, 49 of them were posted by participants (35 by 
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Table 2. 

Descriptions of the Coding Categories (from NCTM [2000]) 


Coding categories 

Descriptions 

Problem solving 

Building new mathematical knowledge through problem solving 

Solving problems that arise in mathematics and in other contexts 

Applying and adapting a variety of appropriate strategies to solve problems 

Monitoring and reflecting on the process of mathematical problem solving 

Moving from concrete to abstract while problem solving 

Communicating 

Organizing and consolidating their mathematical thinking through communication 

Communicating their mathematical thinking coherently and clearly to peers, teachers, and others 
Analyzing and evaluating the mathematical thinking and strategies of others 

Using the language of mathematics to express mathematical ideas precisely. 

Sharing solutions and explaining their thinking to others 

Building connections 

Recognizing and using connections among mathematical ideas 

Understanding how mathematical ideas interconnect and build on one another to produce a coherent 
whole, and transferring knowledge 

Recognizing and applying mathematics in contexts outside of mathematics 

Retaining knowledge from previous lessons 

Using 

representations 

Creating and using representations to organize, record, and communicate mathematical ideas 

Selecting, applying, and translating among mathematical representations to solve problems 

Using representations to model and interpret physical, social, and mathematical phenomena 

Using manipulative 

Engaging with manipulative 

Using manipulative enough before moving to abstract 

Moving to abstract without the use of manipulative 

Engagement 

Keeping on task 


pre-service teachers and 14 by in-service teachers) 
and 8 of them were posted by the instructor. Below, 
the examination of the content of the discussions 
among the participants is provided. 

Evidence of Student Learning 

The examination of the content of the discussions 
indicates that the participants talked about six dif¬ 
ferent activities reflecting the kinds of evidence of 
student learning: problem solving, connections, 
communication, manipulative, engagement, and 
representation. More specifically, the content anal¬ 
ysis shows that the participants signified the six ac¬ 
tivities as evidence of mathematical learning. They 
further expressed that when students engage in any 
of these six activities, there is a possibility of learn¬ 
ing mathematics. 

Considering the volume of the discourse on each 
activity, it was found out that communicating was 
the most dominant element of teacher discourse 
representing mathematics learning, problem solving 
was the second most common part of the discourse, 
the third most discussed theme was building con¬ 
nections while they reflected on using representa¬ 
tion, engagement and using manipulative almost 
equally; but, less than others as evidence of math¬ 
ematics learning. 

More specifically, analysis of the data revealed 
that communicating (40%) was the most dis¬ 


cussed activity. This means that 40% percent of 
the coded data (53 codes) was on communica¬ 
tion. While pre-service teachers contributed sev¬ 
enty five percent of the data on communicating 
(40 codes), in-service teachers contributed the 
rest (13 codes). 

The following excerpt illustrates how a pre-service 
teacher identified communicating as an evidence of 
mathematics learning while reflecting on the video 
case: 

I believe not only could you gauge the students 
learning by looking at their use of manipulative, 
but also at the students answers and explana¬ 
tions. The students seemed to be answering the 
questions not only with answers, but with expla¬ 
nations from their findings. The class was able 
to interject their ideas, give alternate views, and 
correct each other (Pre-service #2). 

In the above message, the pre-service teacher noted 
that the quality of the students’ sharing of their solu¬ 
tions and explanations indicated an evidence of learn¬ 
ing. In addition, it was mentioned that the students 
analyzed and evaluated others’ mathematical thinking 
and strategies as another evidence of communication 
that fostered mathematical learning. In the following 
messages, a pre-service and an in-service teacher re¬ 
flected on communication as evidence of learning: 

When the students worked in pairs and the 
teacher went around asking them individual 
questions, they were able to explain their an- 
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swers to her. There was one student who really 
had difficulty grasping the problem about the 
string. Her peers showed understanding by ex¬ 
plaining to her the concept. This was evidence 
that the students were actually learning what the 
teacher was teaching them (Pre-service, #10). 

Similar to the previous message, this excerpt indi¬ 
cates that the students explained their solutions to 
the teacher and each other. This sharing was noted 
as an evidence of students’ communication of their 
mathematical thinking. 

I do believe, however, that too much information 
is being shared. It is interfering with opportu¬ 
nities for students to solve the problem in their 
own way. By giving them too much informa¬ 
tion, it does not allow the students to reflect or 
communicate their own ideas with one another 
(In-service, #16). 

It was also clear from the above excerpt that the 
participants wanted to see students reflecting or 
communicating about their thinking for under¬ 
standing mathematics. 

The discussion on other facets of mathematics 
learning showed that participants were motivated 
to identify instances of problem solving as evidence 
of mathematics learning (22%; 29 codes). Among 
29 codes, 14 of them were contributed by the 
pre-service teachers (48%) and the rest were posted 
by in-service teachers (52%). To illustrate the dis¬ 
course on problem solving: 

....I did see some evidence of student learning 
when the students would give different methods 
of solving a problem... (Pre-service, #9) 

The preceding quotation by a pre-service teacher 
illustrates how the participants identified engaging 
in problem solving as an evidence of student learn¬ 
ing. In particular, the participant emphasized the 
importance of applying and adapting various strat¬ 
egies to solve mathematics problems. 

In addition to the communicating and problem 
solving categories, eleven percents of all codes (15 
codes) were categorized under the building connec¬ 
tions category. While 6 of the codes were belonged 
to pre-service teachers, nine of them were belonged 
to in-service teachers. Thus, the in-service teach¬ 
ers focused on building connections more than the 
pre-service teachers. 

In the following excerpts, a pre-service and an 
in-service teacher noted the importance of trans¬ 
ferring knowledge, building connections between 
mathematics and real life contexts, and relating 


previous learning to newly acquired knowledge for 
student learning. These observations about building 
connections from the video case could be regarded 
as an evidence of student learning. 

Algebra is probably a more difficult concept to 
develop authentic tasks, but with the models she 
asked the children to create...She was not far from 
making the experience real. This real experience 
would have allowed for far greater student learning 
possibilities which would have provided better evi¬ 
dence of student learning (In-service, #25). 

I saw evidence of student learning in Judy’s vid¬ 
eo from the responses the students were giving. 
Students were able to transfer their learning to 
other situations when they were doing the word 
problems on their own (Pre-service, #10). 

Participants were also successful in identifying in¬ 
stances of using representation as evidence of math¬ 
ematics learning (9%; 12 codes). Among 12 codes, 4 
of them were contributed by the pre-service teach¬ 
ers and the rest were posted by in-service teachers. 
Thus, the pre-service teachers put more emphasis 
on the use of representations as evidence of learn¬ 
ing. To illustrate, with respect to the using represen¬ 
tation category, a pre-service teacher reflected that: 

Allowing the students to use either the cups or 
an equation - 2 different methods - was a good 
way to see if the students understood the concept 
through multiple means (Pre-service, #22). 

In another message an in-service teacher was also 
reflecting on representation as a source of student 
learning as below: 

The students are able to take a situation and ap¬ 
ply the algebraic equations required to solving 
them. I like the problem that asked students to 
draw a picture of an above problem to represent 
the situation. I really think this shows a higher 
level of thinking which would, in my opinion, 
provide a greater sense of confidence for me 
that the children are understanding the concept 
(In-service, #25). 

In these messages, participants reflected that cre¬ 
ating and using representations, and also making 
translations among multiple representations were 
important indicators of student learning. 

Similar to the using representation category, en¬ 
gagement was also identified as an evidence of stu¬ 
dent learning by 9% of the participants (12 codes). 
Among the 12 codes, 10 of them were contributed 
by the pre-service teachers (83%) and 2 of them 
were posted by in-service teachers (17%). From 
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here, we see that engagement theme was mostly dis¬ 
cussed by pre-service teachers. To give an example, 
a pre-service teacher reflected that: 

The students worked in their groups, discussed 
with each other, and seemed to be focused on the 
problem while working together. Judy toured the 
classroom and made sure the students were work¬ 
ing and focusing on the problem (Pre-service, #11). 

Another pre-service teacher also reflected on en¬ 
gagement where she underlined that the students 
were on track and enjoying the experiments during 
the lesson: 

When I observed regular classes compared to hon¬ 
ors classes, they seemed like they enjoyed to do 
these kinds of experiments and focus on staying on 
track (Pre-service, #14). 

From the above excerpt, we understand that work¬ 
ing and being focused on the task as well as enjoy¬ 
ing it were noted as evidence of student learning by 
participants. 

Participants also identified using manipulative as 
evidence of mathematics learning (8%; 10 codes) 
where all the codes were contributed by the pre-ser¬ 
vice teachers. To give an example, a pre-service 
teacher reflected on this category as follows: 

Another thing that showed evidence of learning 
was how the students were able to go from using 
the cups and chips to using the measuring stick. 
They were then able to forgo the tools altogether 
and do the problems in their heads. This showed 
that they understood the algebraic concept that 
was being taught. They needed the tools initially 
to learn the concept, but once it was learned tools 
were no longer needed (Pre-service, #10). 

In another excerpt, a pre-service teacher noted: 

Awesome job!!! The manipulative really helped 
the kids understand an abstract idea. They could 
see that one would have to do the same thing 
to each side of the equation in order to make it 
equal (Pre-service, #23). 

The above excerpts indicate that for the pre-service 
teachers, use of manipulative was an important in¬ 
dication of student learning. Pre-service teachers 
also reflected that engaging with manipulative and 
using them for moving to abstract concepts were 
among the indicators of student learning. 

Overall, the data analysis showed that in many mes¬ 
sages, pre-service and in-service teachers were able 
to identify various evidence of student learning. 
They were able to connect theoretical concepts in 


NCTM standards (NCTM, 2000) to the video case. 
With the facilitation of the instructor, participants 
were able to make these connections. 

Revisiting Differences between Pre-service and 
In-service Teachers 

With respect to the differences between pre-service 
and in-service teachers in terms of the sources of 
evidence identified, we analyzed the postings of 
pre-service and in-service separately. Accordingly, 
the analysis revealed that in-service teachers most¬ 
ly indicated problem solving as a source of student 
learning while pre-service teachers mostly focused 
on communication issue. Additionally, manipula¬ 
tive dimension was only mentioned by pre-service 
teachers, and engagement dimension was mostly 
mentioned by pre-service teachers. To sum, in-ser¬ 
vice teachers reflected on the importance of prob¬ 
lem solving on student learning while pre-service 
teachers mostly preferred to focus on the role of 
communication. It is interesting that only pre-ser¬ 
vice teachers focused on the role of manipulative on 
student learning. In addition, engagement dimen¬ 
sion was mostly indicated as a source of student 
learning by pre-service teachers. 

Discussion and Implications 

Literature indicates that the use of case-based ped¬ 
agogy helps teachers discuss issues related to stu¬ 
dents and to how they learn. Masingila and Doerr 
(2002) indicate that cases allow both pre-service 
and in-service teachers to analyze and reflect on 
student thinking. Accordingly, via collaborative 
analysis, teachers can experience and develop mul¬ 
tiple perspectives on teaching and learning, and can 
enhance their conceptions of students and of their 
learning. In our study, we found out that pre-ser¬ 
vice and in-service teachers identified several issues 
as evidence of student learning through collabora¬ 
tive discussions. They mostly identified communi¬ 
cation as evidence of student learning. They also 
reflected on the importance of problem solving on 
student learning. In addition to these sources of 
evidence of student learning, they also discussed 
the role of making connections, using multiple rep¬ 
resentations, engagement, and using manipulative 
for student learning. All these themes are known 
as being the core issues of mathematics learning 
(NCTM, 2000; TTKB, 2006). From here, it might 
be deduced that the use of video cases with online 
discussions may provide environments for teachers 
with rich and collaborative discussion. 
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The findings strength the claim that the use of cases 
provides a context for collaborative reflection (Arel¬ 
lano et al., 2001). As stated before, several studies in 
the literature indicate that collective engagement of 
pre-service and in-service teachers provides a strong 
support for professional development of teachers (Koc 
et al., 2009), and engaging in video clubs provides 
teachers with more focusing on students’ mathemat¬ 
ical thinking (van Es & Sherin, 2010). Additionally, 
studies indicate that pre-service teachers can reflect on 
several issues related to students and to their learning 
when they analyze real mathematics classroom videos 
through online discussions (Osmanoglu et al., 2012), 
and via the use of video-case curriculum, pre-service 
mathematics teachers can consider alternative in¬ 
structional moves to improve student understanding, 
and focus more on student thinking (Stockero, 2008). 

As stated before, through collaborative analysis, 
teachers can face and develop multiple perspectives 
on student learning (Lloyd, 1999). Especially, when 
members with diverse backgrounds come together 
in an online environment, they can reflect on and 
discuss real classroom situations more effective¬ 
ly (McGraw et al., 2007). In our study, we created 
an environment where pre-service and in-service 
teachers had a chance to reflect on a mathematics 
classroom through online discussions. We believe 
that not only diversity among the members, but also 
the structure of the discussion environment created 
the rich reflection environment. Use of computer 
technologies makes it easier to bring members with 
diverse backgrounds together, and thus enriches 
the collaborative reflection. Also, online discussion 
forums provide communication in anywhere and 
anytime. Not being had to be online at the same 
time, asynchronous discussion lets pre-service and 
in-service teachers easily comment on each others 
messages. Via utilizing CMC, we believe that our 
findings shed light into how teachers identify ev¬ 
idences of student learning when they watch and 
discuss a video from a mathematics classroom. 

In sum, an examination of the results indicated that 
online video cases together with forum discussions 
have potential to create promising learning oppor¬ 
tunities for both pre-service and in-service teach¬ 
ers. When the case scenario is analyzed with a rele¬ 
vant theoretical frame that is known to participants, 
it provides teachers with a mental guide for inter¬ 
preting the video. Especially, when pre-service and 
in-service teachers reflect on a video case through 
collaborative discussion, it may bring about a richer 
environment for professional development. In oth¬ 
er words, when pre-service and in-service teachers 


collaboratively focus on and discuss student learn¬ 
ing, they can develop professional vision for reform 
teaching (van Es & Sherin, 2008, p. 244). As van 
Es and Sherin (2002) claim, teachers can learn to 
look “...at a teaching situation for the purpose of 
understanding what happened, what students think 
about the subject matter, or how a teacher move in¬ 
fluenced student thinking...” (p. 575) when they get 
engaged in video-case based discussions. 

Future research is suggested to assess the effec¬ 
tiveness of online professional development en¬ 
vironments with different frameworks in order to 
strengthen the conclusion that the use of cases in 
teacher education provides opportunities for teach¬ 
ers to reflect on student learning. Furthermore, as 
the number of studies bringing pre-service and 
in-service teachers together in the same learning 
environment is limited, more research is suggest¬ 
ed to be conducted. Also, analyzing the difference 
between pre-service and in-service teachers’ reflec¬ 
tions on the sources of student learning more deep¬ 
ly is recommended. 
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